The extravasation of cytotoxic agents into subcutaneous tissue is a serious complication of chemotherapy. Unfortunately, if such extravasation occurs into the pleural space, limited data is available to guide appropriate management. We present the first report in the literature of video-assisted thoracoscopy combined with a topoisomerase II inhibitor and iron chelator, dexrazoxane, in the successful management of this complication.
Introduction
A 50-year-old woman with breast cancer required urgent thoracoscopy, following the iatrogenic infusion of doxorubicin into her pleural space through a mal-positioned central venous catheter.
Her only relevant medical history was high-risk invasive ductal carcinoma of the breast, for which a bilateral mastectomy and left axillary lymph node clearance had already been performed.
Case report
Prior to commencing the first cycle of adjuvant chemotherapy, long-term central venous access was gained through the insertion of the Powerport with Groshong Catheter (BARD, Inc., Murray Hill, NJ, USA) through the right subclavian vein. No complications were noted at the time of the procedure. The position of the line was confirmed with fluoroscopy and routine chest X-ray (Fig 1) .
The first cycle of chemotherapy consisted of doxorubicin and cyclophosphamide. Following the infusion of doxorubicin, the patient soon complained of severe right side pleuritic chest pain. A fluoroscopy contrast study showed that the central venous catheter was draining into the pleural space (Fig 2) .
A right thoracoscopic-assisted pleural lavage was performed the same day. This visually confirmed that the tip of the central catheter was lodged in the pleural space but there was no frank pneumonitis or direct parenchymal injury to the lung (Fig 2) . Ten liters of warmed normal saline were used to wash out the pleural space. Three chest drains were left for the purpose of administering 24 hours of saline irrigation.
Peri-procedural intravenous infusion of an initial dose of 1000 mg/m 2 dexrazoxane was administered immediately before the operation, followed by 500 mg/m 2 daily for two days postoperatively.
She recovered well from the incident.
Discussion
Anthracyclines, for example, daunorubicin, idarubicin, epirubicin, and doxorubicin, are widely used cytotoxic drugs in the treatment of hematological malignancies and solid tumors. These agents are especially prone to cause severe tissue damage on extravasation compared with other types of injectable antitumor drugs.
Anthracyclines have the potential to cause the most damage or complications because they bind to the DNA of healthy tissue when they leak out of a vein. This process causes cell death and continues to do so as more of the drug is released into the surrounding tissue, causing pain, as in the described case. 2 The topoisomerase II inhibitor and iron chelator, dexrazoxane, has been proven to prevent the potentially devastating effects of anthracycline extravasation. It is highly effective with minimal side effects and is well tolerated by patients. 3 Dexrazoxane is approved by the Food and Drug Administration, but not the Therapeutic Goods Administration, and has limited availability in Australia.
Extravasation is caused by mal-positioning of central venous catheters, which can be classified as primary occurring at the time of placement, or secondary occurring sometime after placement. The causes of secondary malpositioning are poorly understood, as in our case, where initial investigation seemed to confirm correct positioning (Fig 1) . Fracture and distal embolization of the catheter as part of the "pinch-off" syndrome is far more common. 4 Because of the small number of thoracic extravasation injuries, there is no consensus on the most appropriate treatment, which is extrapolated from experience with peripheral access. 5 Surgical procedures with the objective of draining the remaining solution after discontinuation of the infusion, along with dexrazoxane, must be considered as soon as possible to prevent major complications.
Surgical options, such as percutaneous drainage, thoracoscopy, and open thoracotomy can be used. Unfortunately, the percutaneous option can cause subsequent complications because of the visual limitations of insertion, as in a case reported by Uges et al. where the percutaneous drainage was complicated by empyema. 
